Dysregulation of sodium channel expression in cortical neurons in a rodent model of absence epilepsy.
Due to the involvement of cortical neurons in spike-wave discharge (SWD) initiation, and the contribution of voltage-gated sodium channels (VGSCs) to neuronal firing, we examined alterations in the expression of VGSC mRNA and protein in cortical neurons in the WAG/Rij absence epileptic rat. WAG/Rij rats were compared to age-matched Wistar control rats at 2, 4, and 6 months. Continuous EEG data was recorded, and percent time in SWD was determined. Tissue from different cortical locations from WAG/Rij and Wistar rats was analyzed for VGSC mRNA (by quantitative PCR) and protein (by immunocytochemistry). SWDs increased with age in WAG/Rij rats. mRNA levels for sodium channels Nav1.1 and Nav1.6, but not Nav1.2, were found to be up-regulated selectively within the facial somatosensory cortex (at AP +0.0, ML +6.0 mm). Protein levels for Nav1.1 and Nav1.6 were up-regulated in layer II-IV cortical neurons in this region of cortex. No significant changes were seen in adjacent regions or other brain areas, including the pre-frontal and occipital cortex. In the WAG/Rij model of absence epilepsy, we identified a specific region of cortex, in layer II-IV neurons on the lateral convexity of the cortex in the facial somatosensory area, where mRNA and protein expression of sodium channel genes Nav1.1 and Nav1.6 are up-regulated. This region of cortex approximately matches the electrophysiologically determined region of seizure onset. Changes in the expression of Nav1.1 and Nav1.6 parallel age-dependent increases in seizure frequency and duration.